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DECLARATION 

I, Damianos Markakis, declare and say as follows: 

1 . I am one of the inventors of the above-identified patent application. 

2. My background includes the following schools I have attended: 

Technic^ Sc.hnnl -for- £fW,4i-i nan ^ 

3. I belong to the following professional organizations: 



4. I have been actively involved in the development of plastic films since 

19 85 . 

5. Claim 1 of the present invention defines "at least one layer of strips consisting 
of a film material and extending in the main direction wherein at least one layer of strips is 
attached to the base between the rows of holes, said at least one layer of strips being devoid 
of said holes" and "wherein the strips are generally even, but at least without wrinkles." The 
limitation of the strips being generally even, but at least without wrinkles is an important 



aspect of the present invention, and is not disclosed by the prior art documents cited in the 
present Office action, namely, Paulett (US 5,935,681), Tiozzo (EP 0909721 Al) and Heikaus 
et al. (WO 01/60709 Al). 

6. A reinforcement strip which is folded, as defined by the present invention, 
cannot be "generally even" or "without wrinkles." Rather, the folding itself is a big wrinkle. 
The reinforcement strip of the present invention has no wrinkles and no foldings, and thus is 
generally even. Folding of the reinforcement strip leads to rounded edges which could 
weaken the whole stretch film. There is a potential risk that the folded reinforcement strip 
could loosen from the basic stretch film. U.S. Publication No. 2005/0123721 to Heikaus et 
al. discloses folded sheets, and this point is conceded by the Examiner on page 5 of the 
present Office action dated March 18, 2008. Additionally, European Patent EP 0 909 721 to 
Tiozzo and U.S. Patent No. 5,935,681 to Paulett do not disclose the limitation that the "strips 
should be generally even, but at least without wrinkles." 

7. Furthermore and regarding the Paulett reference, there is no explicit or 
inherent disclosure of the limitation in claim 1 that the weld/rim must have a thickness 
thicker than the thickness of the sheet. The specification of the Paulett does not discuss the 
thickness of the weld/rim at all. Further, it is not clear from Figs. 2 and 3 of Paulett if the 
weld/rim is indeed thicker than the thickness of the sheet. It appears that the weld/rim of 
Paulett can be either the same or a lower thickness than the thickness of the sheet. 
Therefore, Paulett does not disclose the limitation in claim 1 that the weld/rim must have a 
thickness thicker than the thickness of the sheet. 

8. To the best of my knowledge, it has heretofore been unknown to avoid 
folding, to avoid the presence of wrinkles, or to surround each hole in the stretch film with a 



bead having a thickness exceeding the thickness of the base of the film, to increase the 
strength of the film or for any other reason. 



invention, showing no folds or wrinkles and having a rim with a thickness greater than the 
thickness of the sheet. 

10. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Attached herewith is a sample of the stretch film according to the present 
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Description 

Background of the Invention 
1. Field of the Invention 

[0001 J The present invention relates to the manufac- 
ture of plastic bags or packages having at least two plies 
of thermoplastic sheeting, both plies having closure 
stripe formed or included on their facing inner edges so 
as to form a snap fastener-like closure for the openings 
of the bags or packages made therefrom. 



[0008] Since the cut-out is made through only one of 
the two profile sections, one need not be concerned 
about maintaining the coincidence of cut-outs made in 
both the male and female profile sections, as is required 
5 by currently used methods. As a consequence, sealing 
will not be required to prevent shifting of the profiles rel- 
ative to one another. 

[0009] The present invention may be utilized in the 
manufacture of plastic bags, as well as on plastic zip- 
w pered containers, tape or film, and will be described in 
more complete detail below with reference being made 
to the following figures. 



2. Description of the Prior Art 

75 

[0002] The present invention relates to improvements . 
in the package-making art and may be practiced, with- 
out limitation, in the manufacture of thermoformed bags 
and thermoformed trays of the kind that may be used for 
various consumer products, but which are particularly 20 
useful for food products which should be kept in sub- 
stantially air-tight packages, free from leakage until 
opened for access to the product contents, which pack- 
ages are desirably reclosable by zipper means to pro- 
tect any remainder of the product therein. 25 
[0003] The indicated art is fairly well developed, but 
nevertheless is still susceptible of improvements con- 
tributing to increased efficiency and cost effectiveness. 
[0004] One problem that still exists in the production 
of packages from continuous zipper-equipped sheet 30 
material, such as film, especially where the film and zip- 
per are separately formed and then joined, resides in 
the difficulty in dividing the zippered film into package- 
oriented sections, because the zipper is of greater mass 
than the film. 35 
[0005] Another problem is represented by the difficulty 
in attaining a satisfactory sealing of the zipper against 
leakage, where the zipper and the area of film engaged 
by the zipper extends through the side seal areas sepa- 
rating one bag or package from the next. 40 

Summary of the Invention 

[0006] The present invention provides a solution to the 
foregoing problems by requiring a cut-out to be made 45 
through the female profile section of the plastic zipper 
before a weld is applied for a permanent joint, the weld 
being the means by which a side seal is provided, which 
side seal also separates the zippered film into package- 
oriented sections. It should be understood that the cut- so 
out is to be made at the point where the weld is subse- 
quently to be made. The weld may be provided by a seal 
bar or seal jaws. 

[0007] While the cut-out is preferably made through 
the female profile section, it may be provided in the male ss 
profile section as an alternative. In any event, the cut- 
out is to be provided through only one of the two (male 
or female) sections. 



Brief Description of the Drawings 

[0010] 

Figure 1 is a perspective view of two plastic sheets, 
one of which has a male profile section and the 
other of which has a female profile section, the lat- 
ter having a cut-out in accordance with the present 
invention. 

Figure 2 is a schematic cross-sectional view taken 
as indicated by line 2-2 in Figure 1. 
Figure 3 is the view shown in Figure 2 after the 
male profile section has been inserted into the 
female profile section. 

Figure 4 is the view shown in Figure 3 after the 
male profile section has been welded to the female 
profile section to form a side seal area. 

Detailed Description pf the Preferred Embodiment 

[0011] Figure 1 is a perspective view of two plastic 
sheets 10,12, which may be two side panels of a plastic 
bag, two sheet-like parts of a plastic container, or the 
like. A male profile section 14 is attached to the upper 
plastic sheet 10 either as a result of having been coex- 
truded therewith or having been extruded and thereafter 
affixed to the upper plastic sheet 1 0. 
[001 2] In a similar fashion, a female profile section 1 6 
is attached to the lower plastic sheet 12 either as a 
result of having been coextruded therewith or having 
been extruded and thereafter affixed to the lower plastic 
sheet 12. 

[0013] A portion of the female profile section 16 has 
been cut out and a hole 18 provided through the under- 
lying lower plastic sheet 12 in the same operation. Alter- 
natively, a portion of the male profile section 14 may be 
cut out and a hole 18 provided through the upper plastic 
sheet 10. 

[001 4] Figure 2 is a cross-sectional view taken as indi- 
cated by line 2-2 in Figure 1, showing clearly that hole 
18 passes through lower plastic sheet 12 beneath the 
cut-out portion of the female profile section 16. Figure 3 
presente a view of the profOes shown in Figure 2 after 
the male profile section 1 4 has been inserted, or zipped, 
into the female profile section 16. 
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[001 5] Figure 4 is the view shown in Figure 3 after the 
male profile section 14 has been welded to the female 
profile section 16 to form a side seal area 20. As may be 
observed, the welded side seam area 20 is thinner than 
the unwelded areas on either side. This is the result of 5 
material having been removed by cutting out part of the 
female profile section 16 and providing the hole 18. 
[001 6] The punch unit, which provides the cut-out and 
hole, may be located in bag making equipment, an 
extrusion line, a VFFS machine or a HFFS machine. 10 
[001 7] The present invention offers the manufacturers 
of plastic bags and other packaging several distinct 
advantages. For one, it reduces the stomping time 
required by an ultrasonic welder to flatten the profiled 
section. This, in turn, leads to the possibility of 15 
increased production. Secondly, it decreases the leak- 
age rate in the plastic bags and packages incorporating 
the invention by closing the profile channels through 
molten plastic flow. Thirdly, stomping reduces the profile 
area thickness by 90% compared to the presently real- 20 
ized reduction of 70%. Finally, VFFS and HFFS 
machines do not require zippered film to be pre- 
stamped. 

[0018] It should be readily understood that modifica- 
tions to the above would be obvious to anyone skilled in 25 
the art without departing from the scope of the 
appended claims. 

Claims 

30 

1. A method for providing a welded seam (20) in a 
plastic package having a zipper comprising: 

providing a sheet (12) of plastic material having 
a continuous female profile section (16); 35 
providing a sheet of plastic material (10) having 
a continuous male profile section (14); 
characterized in that said method further com- 
prises the steps of: 

punching a plurality of cut-outs (18) at prese- 40 
iected intervals along one of said continuous 
female profile section or continuous male pro- 
file section (16, 14), said cut-outs (18) remov- 
ing sections of one of said profile sections and 
forming holes through the sheet of plastic 45 
material contiguous therewith; 
inserting said continuous male profile section 
(14) into said continuous female profile section 
(16) to join said sheets of plastic material (10, 
12) together; and so 
welding said sheets of plastic material together 
along lines including said cut-outs. . 

2. A method as claimed in claim 1 wherein said cut- 
outs (18) are punched through said continuous ss 
female prof ile section (16). 

3. A method as claimed in claim 1 wherein said cut- 



outs are punched through said continuous male 
profile section (14). 

Patentanspruche 

1. Verfahren zur Herstellung einer SchweiBnaht (20) 
in einer Kunststoffverpackung mit einem ReiSver- 
schluB, welches umfaGt: 

Bereitsteliung eines Bogens (12) aus Kunst- 
stoff material, welcher einen durchgehenden 
aufnehmenden Profilabschnitt (16) aufweist; 
Bereitsteliung eines Bogens aus Kunststoffma- 
terial (10), welcher einen durchgehenden ein- 
greifenden Profilabschnitt (14) aufweist; 
dadurch gekennzeichnet, daB das Verfahren 
auBerdem die Schritte aufweist: 
Ausstanzen einer Vielzahl von Ausschnitten 
(18) in vorab gewShlten AbstSnden entlang des 
durchgehenden aufnehmenden Profilab- 
schnitts Oder des durchgehenden eingreif en- 
den Profilabschnitts (16, 14), wobei die 
Ausschnitte (18) Abschnitte eines der Profilab- 
schnitte entfernen und LOcher durch den daran 
angrenzenden Bog en aus Kunststoff material 
bilden; 

Einlegen des durchgehenden eingreifenden 
Profilabschnitts (14) in den durchgehenden 
aufnehmenden Profilabschnitt (16), urn die 
BOgen aus Kunststoff material (10, 12) anein- 
ander zu befestigen; und 
VerschweiBen der Bdgen aus Kunststoffmate- 
rial aneinander entlang der die Ausschnitte 
beinhaltenden Linien. 

2. Verfahren gemaB Anspruch 1, bei welchem die 
Ausschnitte (18) durch den durchgehenden auf- 
nehmenden Profilabschnitt (16) gestanzt werden. 

3. Verfahren gemSB Anspruch 1, bei welchem die 
Ausschnitte durch den durchgehenden eingreifen- 
den Profilabschnitt (14) gestanzt werden. 

Revendications 

1. Precede de realisation d'une couture soudee (20) 
dans un emballage plastique equipe d'une ferme- 
ture & glissiere, comprenant les etapes consistent & 



prevoir une feuille (12) de matiere plastique 
ayant une section profilee femeiie continue 
(16); 

prevoir une feuille de matiere plastique (10) 
ayant une section profilee m£le continue (14); 
caracterise en ce que ledit precede comprend 
en outre les etapes consistant k : 
realiser par perforation une pluralite de decou- 
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pes (18) k intervalles preseJectionnes !e long 
d'une desdites sections profiles femelle ou 
m&le continues (16 ; 14), lesdites decoupes 
(18) supprimant des sections de I'une desdites 
sections profiles et formant des trous k travers 5 
la feuilie de matiere plastique contigue" k celles- 
ci; 

insurer ladite section profilee male continue 
(14) dans ladite section profile femelle conti- 
nue (16) pour joindre lesdites feuilles de 10 
matiere plastique (10. 12) Tune k I'autre ; et 
souder lesdites feuilles de matiere plastique 
I'une k ('autre le long de lignes incluant lesdites 
decoupes. 

15 

2. ProcecJe selon la revendication 1 , dans lequel lesdi- 
tes decoupes (18) sont realisees par perforation k 
travers ladite section profile femelle continue (16). 

3. Procede selon la revendication 1 , dans lequel lesdi- 20 
tes decoupes sont realis6es par perforation k tra- 
vers ladite section profiled male continue (14). 
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Pl a s ti c W e lding 



Plastic Techniques 

Plastic Cutting 
Plastic Welding 
Bonding Polycarbonate 

Bonding Acrylic 

Annealing Acrylic 



The fundamental requirement for plastic welding is 
that the filler material has properties very close to 
those of the base material. The plastics we 
normally weld are polypropylene, polyethylene, 
PVC, CPVC, ABS, polycarbonate, and acrylic. This 
is just the list of our most common work; many 
other plastics can be welded. 

Welds in material thinner than 3/8" are normally 
done with a hand torch which passes electrically heated air over the rod and 
also over the surfaces of the pieces to be joined. All of the weld types used in 
metal welding can be used in plastics, ie butt welds, lap welds, corner welds, 
etc. Proper beveling of the surfaces is critical because much less of the base 
material is melted in plastic welding than is metal welding. 
For materials 3/8" and thicker, the strongest welds are done with an extruder. 
This machine melts the welding rod in an electrically. heated chamber and 
forces the soft material onto the workpieces in a thick line typically of about 
the same diameter as the thickness of the pieces being welded. 
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< Introduc tion to Elasticity 



Contents 



1 Plate with hole in a tensile field 

■ 1.1 Unperturbed Solution . 

■ 1.2 Perturbation 
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■ 1.3 Example homework problem 
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Plate with hole in a tensile field 




An elastic plate with a circular hole under tension 



The BCs are 



(124) 
(125) 



at r = a t r 
at r — ^ oo 



U = 0 ; ri= -e i => a TT = a r6 = 0 
an — ► T ; <7i2 — ► 0 ; <722 — ► 0 



Unperturbed Solution 
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The unperturbed part of the Michell solution gives us 

Tx\ _ T(r sm9) 2 Tr 2 Tr 2 cos(20) 

(p ~~2~~ 2 ~ir~~ ~i 

or, 

7> 2 Tr 2 <x>s(2g) 

(126) v -— - 

The first term is the axisymmetric term while the second term is the periodic term. 

Perturbation 

Similar to previous problem, but we simply choose terms from the Michell solution of the same form 
(i.e. containing cos(29)) and such that the stresses decay with increasing radius. The relevant terms from 
the table are: 

(127) ln(r) , 0, r~ 2+2 cos(20) , r" 2 cos(20) 
Perturbed Solution 

The perturbed solution is 

Tr 2 Tr 2 cos(29) 

(128) tp = — - + Aln(r)+ B9 + Ccos(29) + Dr _2 cos(2 

After applying the BCS, we get 

T I a 2 
(130) a ee = - 1 + ^ 



(131) <r ri = — ^— — 



Tcos(29) 1 


'3a 4 


2 \ 




Tcos(29) I 


'3a 4 


2 1 




2a 2 N 


) 







The stress concentration factor in this case is 3 and is the same in both tension and shear. 



Example homework problem 
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Elastic plate with small circular hole under uniaxial tension 



Show that the stress function 

Tr 2 Tr 2 cos(20) 
t P = —a * 



+ A\n(r) + B6 + Ccos(20) + Dr~ 2 cos(20) 



leads to the stresses 



cm = ^ I 1 + 



i) 

r 2j 



Tcos(2fl) /3a 4 4ar 

2 \ r 
Tcos(20) 



r 2 



♦0 



= 



Tsin(20) 



/3a 4 2a 2 _ \ 



Calculate the stress concentration factors at the hole, both in shear and in tension and show that 
they are the same. How far from the hole (in units of hole diameters) does the stress reach 95% of 
the far field (unperturbed) value ? 

Calculate the displacement field corresponding to this stress field (for plane stress). Plot the 
deformed shape of the hole. 



Solution 



We can use the following Maple code to show the above results 
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jphi := T*r"2/4*(l - cos (2*theta) ) + A*ln(r) + B*theta + C*cos (2*theta) + 
i D/r"2+cos (2*theta) ; 

jsrr := l/r*diff (phi,r) + l/r A 2*dif f (phi, theta, theta) ; 

jstt := diff (phi, r, r) ; 

isrt := -diff ( (l/r*diff (phi, theta) ) ,r) ; 

jsrra := collect (simplify (eval (srrl, r=a) ) , {cos} ) ; 
jsrta := collect (simplify (eval (srtl, r=a) ) , {cos} ) ; 

ieql := coeff(srra, cos (2*theta) ) ; 
jeq2 coeff(srta, sin (2*theta) ) ; 

Ieq3 := l/2*(T*a"4+2*A*a"2)/a A 4; 

jeq4 := l/a"2*B; 

IBB := solve ( {eq4=0 }, {B}) ; 
IaA := solve ({eq3=0}, {a}) ; 

jsol := solve ( {eql=0, eq2=0 }, {C,D}) ; 

I 

jphi := subs(BB, phi) ; 
jphi := subs(AA, phi); 
jphi := subs (sol, phi) ; 

jsrr2 := l/r*dif f (phi,r) + l/r A 2*diff (phi, theta, theta) ; 
Sstt2 := diff (phi,r # r) ; 

Isrt2 := -diff ( (l/r*diff (phi, theta) ) ,r) ; 



jsrr3 := collect (simplifytsrr2) , {cos} ) 
jstt3 := collect (simplify (stt2) , {cos} ) 
Isrt3 := collect (simplify (srt2) , {cos} ) 



The stresses at the hole (r = a) are 
<J rr = 0 

a e6 = T - 2Tcos(20) 

<7 r 0 — 0 

The maximum hoop stress is given at 6 = 0 or 6 = n 1 2. 
At G = 0, a 0e = - T. 
Ate = 7r/2,o e0 = 3r. * 

The maximum shear stress at r — a is x max = 1 .57" while that at T = OO is 0.5T. 

Therefore, the stress concentration factor in tension is 377 T= 3, while that in shear is 1.577 0.57= 3. 
Both stress concentration factors are equal. 

Let us look at the ratio of the hoop stress at 0 = k 1 2 to the far field hoop stress 
o 09 = 772(1 -cos20) 
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The ratio is 



3a 4 a 2 
ratio = 1 + — 7 + 



2r 4 2r 2 

This ratio is 0.95 when r ~ 3.5a , i.e., at a distance of 1.75 diameters from the center. 



The given stress function is 

Tr 2 Tr 2 cos(20) 
</> = — - 

4 4 
Therefore, the displacement field from the Michell solution is 

2(iu r = - | [-2r cos(20)] + .4 



+ 4 ln(r) + £0 + Ccos(20) + Dr -2 cos(20) 



1 

r 



+ C [(« + ljr" 1 cos(20)] 



= -- [2rsm(20)\+C[-(K. - l)r _1 sin(20)] + D [2r~ 3 sin(20)] 



From the stress calculation step, we have 

After substituting the constants and collecting terms, 

Tr cos(2d) 



2/lUr = 



a 2 a 4 



+ 



Tr 



(«-l) + 2 



a. 



Trsin(20) 



v a a 



Replacing p. with £ / 2(1 + v), and k with 3 - v / 1 + v, we get 
Tr cos(20) 



2E 
Tr sm(2$) 
2E 



~2 <1 

(1 + „)+-— (! + „)_ 



+ 



TV 
2£ 



(1- 



") + (! + 



(1 + *)+ 2(1-^ + + 



At r = a, 
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u r = ^[l + 2cos(20)] 



E 



Uo = 



2Ta 

' E 



sin(20) 



The deformed shape is shown below 




-± 



-J e JL 



Deformation of the hole under tension 
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